Construction, properties and specific fluorescent labeling of a bovine prothrombin mutant engineered with a free C-terminal cysteine.
To define the role of phosphatidylserine-induced conformational changes in prothrombin activation during blood coagulation, a recombinant bovine prothrombin was constructed, characterized and shown to have a globally native-like conformation. We introduced a cysteine to replace the penultimate residue (Gly581) of a previously constructed active site mutant, and expressed the double mutant in Chinese hamster ovary cells at the level of 0.6 microgram/ml of cell culture medium. Specific labeling with fluorescein maleimide was accomplished by limited reduction with dithiothreitol to free the engineered cysteine while maintaining the native-like functional properties of the molecule. The average stoichiometry of labeling was 0.84 probe/protein. The location of the probe at the C-terminus was confirmed by proteolysis by native thrombin, by Taipan venom, and by carboxypeptidase Y. Both the double mutant and labeled prothrombin could be activated by snake venoms and the prothrombinase but, as expected, the double mutant meizothrombin did not autolyze as does native meizothrombin. Thus, for the first time, a native-like but specifically labeled prothrombin has been constructed. This molecule will be an essential tool for elucidating the structural role of membranes during prothrombin activation. In addition, the methods described might be usefully applied to labeling of an odd, engineered cysteine in other disulfide bond-containing proteins.